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Study Objectives
1. Predict changes in fire regimes and forest
vegetation under a range of climate and
restoration scenarios
2. Estimate changes in future hydrologic and
sediment output due to restoration and forest type
change
3. Identify areas of the Kaibab Plateau that are most
likely to experience negative hydrologic impacts

Kaibab Plateau, AZ
• Area: 828,000 acres
• Elevation: 4,725 to 9,284 ft
• Forest Types: pinyon-juniper,
ponderosa, mixed conifer,
spruce-fir
• Fire Regimes: variable
frequency and severity

• Dendroecological data

Methods: Forest Modeling Approach
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Methods: Climate Scenarios
1. Contemporary Climate
2. Ensemble RCP 4.5
(5.9°F increase)

3. Ensembel RCP 8.5
(9.9°F increase)

Methods: Restoration Scenarios
1. No Restoration
2. Low Restoration: Thinning
or prescribed burns on
1.25% of the target area per
year (80 year rotation)
3. High Restoration: Thinning
or prescribed burns on 5% of
the target area per year (20
year rotation)

Results: High Severity Area Burned in
thousands of acres from 2010-2110
Climate Condition

Restoration Rate
No
Low
High
Restoration Restoration
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No Change

505.3 (61.5)

356.8 (37.8)

206.1 (47)

RCP 4.5

485.3 (34.3)

343.7 (41.8)

187.8 (40)

RCP 8.5

513.7 (38.1)

356.1 (50.4)

215 (36.1)

High Severity Fire
and Climate Change
• High severity fire drives forest
turnover and resulting
compositional change

Forest Composition under
historical fire regime and climate

Forest Composition in 2110
RCP 8.5 No Restoration

Results: Percent of Landscape in different
Forest Types in 2110

Conclusions
• Decline of mesic conifers and aspen
• Shift toward pinyon-juniper and ponderosa
pine forest types
• Restoration reduces high severity fire, nonforest area and delays the decline of legacy
forests
• Both low and high restoration rates have
beneficial outcomes
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Fuel Treatments as a Strategy to Mitigate Climate Impacts on
Wildfire,Vegetation, and Water on the Kaibab Plateau, AZ
Part II: Hydrologic Modeling
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Effects of Climate Variability and Thinning on Forest Runoff
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Results: Runoff by Ecoregion
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Methods: Sediment Yield Vulnerability
LIDAR-Derived Sediment Yield from 2011 Las Conchas Fire (NM)

Pelletier and Orem, Earth Surface Processes and Landforms (2014)

Methods: Sediment Yield Vulnerability
Equation for Sediment Yield
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Methods: Sediment Yield Vulnerability
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Results: Sediment Yield Vulnerability

Conclusions
• High-elevation forests are most vulnerable to reductions in water
yield due to climate change.
• A high restoration rate is effective in mitigating the effects of
climate change in mid-elevation forests.
• Restoration is expected to reduce vulnerability to post-fire
sediment yield in mid-elevation forests, and also has positive
effects for high- and low-elevations
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